As information technology rapidly develops and the period required to enter new technology shortens, there emerges a wide variety of alternatives for consumers. When there are many alternatives in the market, users choose after making comparisons. This process of making comparisons is our research key. We established a research model to find a mixed effect that comes from new attitudes to technology adoption and alternative's continuous usage intention. The effect is revealed through a relative attractiveness (RA) factor to explain a user's process of comparison. We empirically test our research model in the new media services, such as mobile TV, web TV, and mobile IPTV. According to our research results, a continuous usage intention of an existing technology is an important factor to explain the adoption of a new technology. So, the contribution of our research is in finding a role for the RA factor in research in new technology adoption.
I. Introduction
Information technology (IT) is changing from having a monopoly to a competition-based industrial structure (as it did in the late 1990s) as the technology lifecycle enters maturity. Characteristics of IT industrial change include the appearance of convergence services, the shortening of research and development time, a speed-up of new service entrances, and the expansion of technical similarities. Owing to technology and market changes, an understanding of customer needs is more important than ever in the IT industry. In former days, new technology development in consecutive order caused a step-by-step generational shift of IT services. Customers chose a service or product according to a technology development roadmap. For customers, there was only one new service to choose from. Comparing services was useless in the IT industry. In most cases, a new service was substituted for an old one because it was superior in a certain technological aspect. These days, there are many alternatives in the IT service market. For example, if customers want to watch TV, they must choose one of many similar services, such as terrestrial TV, cable TV, video on demand, mobile TV, and IPTV. To study the IT market under a competitive structure, understanding customer behavior patterns rather than technological superiority will be an important factor [1] .
According to earlier studies on the customer adoption of IT technologies, many researchers have used the theory of reasoned action (TRA) and the technology adoption model (TAM). The TRA and TAM models are robust and powerful. TAM is a proper model for studying adoption patterns controlled by technology attributes. However, they have some limitations. One is they do not explain various effective factors, such as emotional, social, and economical ones. The original TAM usually focused on technical aspects, such as perceived ease of use. In this case, studies on the extended TAM have overcome the limitation [2] , [3] . Another limitation is the research scope is only on one technology. They ignore interrelations among similar technologies. The original adoption models are not proper to study such market changes. To understand the decision process for user adoption of a new IT service, there is a need to modify the adoption model considering the technology attributes as well as the relation between substitute services as competitors.
In this paper, we suggest a new user adoption model to overcome the second limitation of previous TRA and TAM. Our research model has three stages: continuous usage intention of competitive existing technologies, user choice of the compared relative attractiveness (RA) between new and competitive services, and the adoption of a new service. Comparing a decision process structure between technologies is a major difference from previous adoption models. The paper is organized as follows. First, we analyze mobile IPTV adoption. Next, we forecast a market construct using our suggested research model. Finally, we obtain the implications from the empirical study.
II. Limitations of Previous Adoption Studies
When a new technology emerges in the market, customers will either adopt it or not. In cases when a new technology completely replaces an existing one, we only study the independent user adoption effect of the new one. These days, many IT service cases are not perfect substitutes. Most services are under competition with similar ones that give customers the same utility. In these cases, customer choice is more complicated. We explain this situation using a customer decision process model with a network effect in Fig. 1 between new and old services in their description of adoption. According to [11] , users adopt a new service based on past experience using similar services. The adoption of a new one or retention of an old one are not completely distinct factors. Therefore, we suggest a new model which considers both. The decision process is revealed by examining the RA of both options [12] , [13] . Fig. 1 . After they compare alternatives, they choose. So, our research scope should explain this decision process. To achieve this end, our research requires the following criteria. New TV media technology is a useful area to exemplify our requirements.
1) First, it is included in the same mobile media market. Second, the order of entering the market is timedependent and the new technology will offer more utility than that offered by older types. For example, mobile and web TV are existing technologies. Mobile IPTV is a new one. There is great diversity in the contents and value added services in Mobile IPTV [29] . Also, TV media is a proper research area because it provides a popular service to customers. Technology related to TV media became popular because of its ease of use and universal utility as an information and entertainment provider for users. Because of this, respondents replied to our questionnaire accurately when we surveyed them on mobile media services.
In the following section, we analyze the user adoption of mobile IPTV in a mobile media market using the research model shown in Fig. 2 . The empirical study gives two examples of a study of mobile IPTV adoption considering user 1) New TV media services are mobile TV, web TV, and mobile IPTV. In the past, TV only was aired. Now, TV is broadcast on the Internet or mobile network. Mobile TV is a service which allows cell phone owners to watch TV. In Korea, mobile TV is called as DMB. Web TV is supplied on Internet. Mobile IPTV is media service delivered through the mobile device via IP. satisfaction regarding mobile and web TV.
Research Model
The basic idea of our research model as shown in Fig. 2 is that users compare the utility of alternatives, and we explain the entire process of user choice according to the model shown in Fig. 1 . RA is a key factor between in a comparison of alternatives. Our research model has two parts. First, we analyze the adoption of a new technology with an attitude factor. Second, we analyze the intention to retain an existing technology with satisfaction and continuous usage intention factors. This shows the user comparison decision process. Finally, a user decides to choose a new technology or not according to the results of its RA [12] , [13] , [15] , [20] , [25] , [30] .
A framework of new technology adoption is based on TAM [22] , [31] , [32] . In this research, we insert the RA factor into a space between attitude and behavioral intention (BI). The idea used in designing our research model is that a customer's real purchase action will be jointly affected by his/her attitude regarding new and existing technologies. According to the user decision step, the analyzed factors are presented in chronological order.
2) One more theoretical approach is to differentiate between attitude and BI. In previous studies of TAM, some results did not divide the effects of attitude and BI. Researchers thus deleted the BI factor. It's called a simplified TAM [33] . This is also a limitation of TAM research. We expect that an RA factor will act as a parameter to clearly separate the two factors. We analyze user satisfaction and continuous usage intention
2) The order of a decision process is as follows: i) consider the satisfaction for an existing technology, ii) consider the attitude toward a new technology, iii) compare the two technologies, and iv) decide whether or not to adopt the new one.
of an existing technology by using a modified ECP or IS-PAM [9], [22] , [31] .
IV. Research Hypotheses
Firstly, we frame three hypotheses (H1, H2, and H3) to solve our research model and add one hypothesis (H4) to compare with hypotheses which belong to the research model and original TAM as depicted in Fig. 2 . Studies on user adoption have tended to investigate an individual's decision to initially adopt a new technology. Less attention has been paid to a post adoption environment where individuals decide between continuing and discontinuing the used technology [9], [32] . Owing to the significant influence of continued usage on the long term viability of a technology, it is important to study the post adoption [8], [9] , [24] , [32] . According to [3] , [10] , [12] , the outcomes and satisfaction directly affect a continuous usage intention of users. After we consider the relationships among outcomes, satisfaction, and continuous usage intention, 3) we set up a hypothesis H1:
H1. Continuous usage intention for existing technology negatively affects RA.
H1 will be shown the effect of existing technology adoption and it will affect RA.
This paper assumes when choosing a new technology, the user compares the utility of the new technology with an existing one [4], [8], [13] , [25] . The parameter factor is the RA, which indicates whether the new technology is better than the existing one. It has a close relation with satisfaction and continuous usage intention [30] , [34] . Satisfaction of an existing technology affects the RA of a new one and has an indirect effect through continuous usage intention [20] . If a user can continue using an old technology, they don't feel the attractiveness of a new one. Considering the influence of two factors, satisfaction and continuous usage intention, the factor of continuous usage intention is more deeply involved with RA [20] . According to studies on RA in the online banking and retail service, a continuous usage intention affects the RA of alternatives [22] , [35] . By our assumption, if a new technology is more attractive, the RA positively affects the BI of the new one. When there is a useful and attractive alternative, a user stops paying for the existing one [13] and adopts a new one [15] , [21] , [27] . After we consider these relationships, 4) we set up hypothesis H2 and H3:
3) We will examine the satisfaction←outcomes, outcomes←continuous usage intention in model testing and show results in Table A4 in appendix. 4) In this step, we also examine the PU←PEU, A←PU, and A←PEU; only we don't make hypotheses of these relationships in this paper. However, we will verify these relationships and show the testing results in Table A4 Table 2 explains the general profiles of the respondents. In the next analysis, we deal with sample data divided into two groups, users of mobile TV and web TV. The research questionnaire had eight constructs: outcomes (5 questions), satisfaction (5 questions), continuous usage intention (3 questions), PU (6 questions), PEU (4 questions), attitude (6 questions), RA (5 questions), and BI (3 questions). The questionnaire used a seven-point Likert scale ranging from 'disagree strongly' (1 point) to 'agree strongly' (7 points). The 5) When we studied an adoption model of mobile IPTV, the adoptive patterns varied among different user experiences of services. Our previous study [36] shows there is a moderator effect to adopt mobile IPTV service. This effect is caused by different user experiences. questionnaire in Table A1 in appendix was developed to explore the relative importance of constructs based on a synthesis of previously published investigations, which were revised and extended as appropriate for the current topic. We showed a technology demonstration program before the questions were answered in order to help the respondents understand the new technology of mobile IPTV. SPSS Windows 15.0 and AMOS 7.0 as a statistic package are used for analysis. We followed the two-stage methodology of [37] , that is, we examined a measurement model to measure the convergent and discriminant validity in Tables A2 and A3 in the appendix, and we verified the structural model to analyze the strengths and directions of the hypotheses.
Analysis of Measurement Model
The authors in [38] suggest using both an exploratory factor analysis (EFA) and a confirmatory factor analysis (CFA) for assessing the construct validity. Cronbach's alpha scores from the EFA analysis indicate that each construct has strong internal reliability. There are three criteria that verify the convergent validity using CFA [39] : standardized factor loading should significantly exceed 0.6, construct reliabilities should exceed 0.8, and average variance extracted (AVE) per construct should exceed the variance due to the measurement error of the construct [40] . All of the factors in our research results exceed 0.8 because at over 0.9, the AVE values are high. Another criteria used is a squared multiple correlation (SMC)>0.5 based on [41] . In the model, SMC values of most items exceed 0.5, and the highest value is 0.81. The two cases have a similar data pattern. We eliminated two items of the questionnaire, PU1 and PU5, which were below 0.5. All values in the CFA of the measurement model exceed 0.5 and are significant at p=0.001. AVEs ranging from 0.90 to 0.97 are greater than the variance. Therefore, all conditions used to verify convergent validity are met. The discriminant analysis means the extent to which one concept and item's indicators differ from another concept and item's indicators [40] . To analyze the discriminant validity, the correlations between items in any constructs should be lower than the square root of the AVE [39] . All values of correlations are lower than the square root of the AVE, as our measurement model satisfies the construct validity. The analysis results of the measurement model are shown in Tables A2 and A3 in the appendix.
Analysis of Structural Model: Hypothesis Testing
Before testing the hypotheses, we first prove the feasibility of our research model. A popular proof method in SEM analysis is to verify and compare submodels 1 and 2, which have the same hypothesis structure but with different samples. The data of the submodels are chosen randomly. After dividing the samples into two parts, we compare the analysis results of the submodels with one of the original models. If we obtain the same results, we can be convinced of the appropriateness of our research model. We have two original models. To verify the two research models, each original model has two submodels. In total, we examine the feasibility of six models, which are shown in Table 3 . In this paper, the indicators of model fitness used are a lower ratio of chisquare to the degree-of-freedom (χ 2 /df), 6) goodness-of-fit index (GFI), comparative fit index (CFI), normed fit index (NFI), relative fit index (RFI), and root mean square error of approximation (RMSEA).
The six examined models have almost the same patterns of model fit. Most model fit indicators are appropriated to show a good model in CMIN/DF, CFI, NFI, RFI, and RMSEA. In the result, although a chi-square test in the original model is higher than the submodels due to its tendency to be sensitive to the sample size, all of the indicators are generally proper. When we decide to confirm the structural model in Fig. 2 , various indicators are considered together. The values of the GFI indicator are around 0.8, which is under the criterion level of 0.9. However, a level of 0.8 is acceptable in social behavioral studies [42] . As a result, our research model and data analysis results explain mobile IPTV adoption and the effect of the RA factor. Second, we want to prove the validity of using the RA factor to explain the user decision process in Fig. 1. 6) It is an absolute criterion, which shows the proper relationship between model and data. Other criteria such as GFI, CFI, and NFI are relatively unimportant. The ANOVA method is used when comparing research models with and without an RA factor. There is a sound difference in the results of the ANOVA test.
The case of employing an RA factor has the higher explanation power because of raising the R 2 .
Based on the ANOVA test results for mobile TV, web TV and mobile IPTV, we conclude that RA is a proper measure factor for studying a new technology adoption. Now, we test our hypotheses using the suggested model and analyze the data according to an SEM approach. Figure 3 presents the results of the structural model. If we consider the significant level of 90%, all hypotheses are acceptable in the cases of mobile TV and web TV. Most hypotheses are accepted with significant levels of over 99%. Table 5 shows the coefficient and significance of all hypotheses in detail. The interesting element is H3. In the mobile and web TV cases, H3 is accepted. H3 means the BI considering the existing technology. According to H3 testing, there are three findings related with RA.
The first finding is the effect of RA. The continuous usage intention of existing technology affects RA. The higher the effect of continuous usage is, the lower the effect of RA. Before hypotheses testing, we expect mobile IPTV will compete with mobile and web TV because the services are in same market. After testing, we confirm that users have the intention to transit mobile and web TV to mobile IPTV. The one reason we infer this is based on the service similarity of mobile TV, web TV, and mobile IPTV. These are based on TV content. Users definitely know that new technology is better than existing technologies. Thus, users who have experience with mobile and web TV can easily adopt the new better service of mobile IPTV. When we compare between H3 (BI←RA) and H4 (BI←A), the phenomenon is explained clearly. H4 is an independent effect of the adoption of a new technology. H3 is the intention of buying a new technology when considering the other technology's attractiveness. The difference between H3 and H4 would equal the effect of RA. The coefficients of H4 in mobile TV and web TV cases are very similar. However, the coefficients of H3 are significantly different. After comparing existing technologies, users changed their attitude. If researchers study mobile IPTV adoption with the original TAM, they will probably obtain the result of an aggressively positive user adoption pattern. They don't know the gap between the research in TAM and a real market. 7) Most likely, their estimation of TAM will be too high. This point is our contribution to user adoption studies. We find a way to correct exaggerated effects that are occasionally found in previous TAM studies. The second finding is the RA factor's role as a mediator between attitude and BI. In prior studies, there is a problem in not definitely classifying attitude and BI because of the similarity between the two factors. Researchers chose one of two factors and made the research model called simplified TAM. However, if the RA factor is employed as a mediator, the problem is solved. The two factors retain their respective meanings due to the employment of RA in the research model. 7) 'Research' is the study of the effect of new technology adoption. 'Real market' means users choose a new technology through comparing alternatives. The gap is explained in the difference between H3 and H4 in mobile and web TV cases. The third finding is that market researchers need to analyze a market competitive structure through studying the relation with a substitute. Most methodologies are based on time series market data. For this reason, it will be impossible to foresee a market structure for new services. However, our research model shows that it can define the competitive relationship of new technologies without market data.
From managerial findings, we can state that mobile and web TV users will transfer to mobile IPTV. The reason for this is that mobile IPTV will be in an absolutely superior state than mobile and web TV in technical and content aspects [43] . In other words, the existing TV services do not provide abundant utility to users. For example, mobile IPTV has an interactive attribute and various data services, but mobile TV has only TV programming content. Web TV does not have mobility. Furthermore, it has limited content and lower-quality service. If service providers of mobile and web TV want to defend the market size, they must make market strategies to differentiate them selves from mobile IPTV.
VI. Conclusion
Most technology adoption research lacks proper models to explain the relation between new and existing technologies, because they verify the factors of technical attributes. Although the relation among competitive technologies is a very important factor to decide whether to adopt a new technology, it has been neglected in studying a technology adoption model. In this paper, we created a research model including a user comparison decision-process with an RA factor and obtained new findings through our empirical study to solve our research questions.
We hope that future research will be used to show that these implications are genuinely meaningful in a real market when comparing the results of our research model and customer choice probability of new and existing technologies. If this study succeeds, our research model will be verified as a useful methodology to explain a new technology adoption under a competitive market environment. RA of mobile TV RA1. When I want to watch TV while moving, mobile IPTV is better than mobile TV RA2. In general, mobile IPTV is more useful to me than mobile TV. RA3. The content of Mobile IPTV is more satisfactory than mobile TV. RA4. Mobile IPTV is more satisfactory than mobile TV to me. RA5. Considering all aspects of TV service, mobile IPTV is more relevant.
VII. Appendix
RA of webTV RA1. When I use multimedia in IP network, mobile IPTV is better than web TV RA2. In general, mobile IPTV is more useful to me than web TV. RA3. The content of mobile IPTV is more satisfactory than web TV. RA4. Mobile IPTV is more satisfactory than web TV to me. RA5. Considering all aspects of TV service, mobile IPTV is more relevant. BI BI1. I intend to use TV and multimedia services through mobile IPTV soon after starting it. BI2. I'll watch TV and use multimedia service through mobile IPTV after starting it. BI3. I'll frequently use mobile IPTV in the future. 
